Mario Paint, the 1992 Nintendo game for the Super NES, remains an accessible environment for musical creativity and sound exploration within its music mode. Although developed for a gaming system, the game's music mode is a streamlined tool built upon basic music theory and music composition. Through familiar video game sounds and icon and Western music notation, players are able to compose chiptune works and explore the nature of sound through an inviting interface. Similar music composition software upgrades the process of composition established in Mario Paint, allowing for digital distribution and dissemination. Mario Paint continues to inspire new projects in the areas of video games and scholastic studies. Mario Paint and its successors are very reasonable entry-level programs for chiptune composers and fledgling music students.
Introduction
For beginning and amateur musicians and composers, the music mode found in the 1992 Nintendo game Mario Paint offers an affordable access point for the development of skills in music theory and composition. The design of the interface and the decisions of sounds, features, and limitations show that Nintendo understands the intended audience and the creativity that results from such an optimized tool. To this day, aspiring music students and composers, especially those considering a career in the video game industry, can greatly benefit from working efficiently within the environment of Mario Paint, all from a video-game perspective.
Mario Paint is a video game published and released by Nintendo in North America for the Super NES in
August of 1992. Although there are some game elements in Mario Paint, it was marketed as an art program. The overall user interface is designed around the SNES 1 mouse input device that comes with the game. This aligns the game with computer software for art like Windows Paint and Adobe Photoshop. It is by no means as developed and detailed as those programs, but it offers a variety of activities for casual and serious users, including picture coloring, stamp creation, animations, and music composition (Mario Paint, n.d.) .
Mario Paint is one of the first games to allow music composition on a video game console. One of the modes in the game is the music mode. This mode allows a user to play and compose music for the sound chip of the by placing all sound types on the same treble staff. The interface avoids the visual inaccuracy that would result from two icons residing at the same pitch on the same beat by disallowing it. Therefore, two sounds cannot be placed at the same pitch at the same time. available sounds to add to the song. Table 1 identifies the icons with their associated sounds. The final bar line button is located in the upper-right corner. When selected, it allows the user to place a final bar line on any beat visible on-screen. This is useful for songs that do not require the maximum number of beats. Underneath the top bar is a five-lined treble staff which represents different pitches. This is in contrast to the piano-roll interface found in modern DAWs 4 and the grid interface found in tracker software. The progression of time is based horizontally, just as the piano-roll interfaces of modern DAWs.
Below the staff are the playback controls. The buttons on the left side represent play, stop, and loop functions. When the loop button is selected, the song will seamlessly restart after the final measure. Looping is a common trait of early game music. There is a scrollbar in the center labeled "tempo" which allows the user to select the speed in which the song plays. On the right side, there is a bar labeled "scroll position" which shows the placement of the current part of the song within the whole song. Below the scrollbar is the clear button which creates an empty song.
The bottom bar in the interface houses miscellaneous editing and song buttons. The bomb icon quits the music mode and returns the user to the paint mode. The eraser icon allows the user to click on a note and remove it from the staff. There is a time signature selector from which the user can choose between 3/4 and 4/4 meters.
The time signature chosen affects the placement of the measure numbers and beat lines. The three icons of a frog, puppet, 5 and Mario mushroom select one of three pre-recorded songs. The frog icon selects "Overworld Theme"
from Super Mario Bros., the puppet icon selects "Twinkle, Twinkle Little Star", and the mushroom icon selects an original song. The third song is used in a commercial for the Japanese version of Mario Paint (Japan commercials 4U2, 2009). The dog icon in the bottom-right corner is a standard undo feature, retracting the last user action. These actions include adding or removing a note, changing the tempo, or moving the final bar line.
Features
The music mode is but one of the various modes in Mario (1) The available pitches are the white keys from B4 to G5 inclusive.
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(2) There are forty tempo settings ranging from 40 to 480 beats per minute. (4) There are three demo songs which use the various sounds in creative ways. They can be used as a template and are editable.
(5) Mario runs and jumps above the staff during playback in much the same way as a bouncing ball in a sing-along video.
Limitations
Music composition within Mario Paint's music mode is restricted by the Super NES' sound chip and design choices. These limitations are explained below (Trammell, 2010) .
(1) The interface only considers 4/4 and 3/4 time signatures. The choice affects the placement of measure numbers and beat lines; however, one can still compose in other meters without a visual representation of beats.
(2) The maximum song length is 96 beats. In 4/4 time, this is twenty-four measures. In 3/4 time, this is thirty-two measures.
(3) There is a maximum of three simultaneous sounds at a time.
(4) Only one sound may reside on a pitch at a time. There cannot be two sounds at the same pitch at the same time.
(5) The quarter note is the only note value available, although it does not function as such. Instead, each note plays a sound at a certain pitch until either the sound sample ends or another note of any sound or pitch interrupts.
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(6) Despite the range of tempo, there are only forty preset tempo settings. While forty should be manageable, this limitation makes accurate transcription difficult.
(7) There are no dynamics. Every note plays at the same volume.
(8) There are no sharps or flats.
(9) The pitch range is limited to an octave and a minor 6th in the treble register.
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(10) The available pitches favor composition in the key of C major or A natural minor. These keys only work for songs that are completely diatonic.
(11) The game does not have a save feature. Such a feature would have added value to the game. In the early 1990s, the only reasonable method to save original content from Mario Paint was through videotape recording.
Mario Paint as an Accessible and Capable Audio Environment
Although Mario Paint is considered a game, its music mode should not be disregarded as inconsequential to Although Mario Paint lacks a save feature, any song can be recreated with the images of the notes on the treble staff. Therefore, any simple song with a melody, harmony, bass, and drums can be arranged in Mario Paint and any song written in Mario Paint can be arranged for standard instruments. This associative relationship is valuable to a video-game-music composer as one studies and applies music theory in acoustic and electronic sound settings. The 15 sounds available are adequate for lively musical arrangements. As one experiments with the sounds in a musical context, one may find insight into how memorable game soundtracks are conceived.
The game is appealing to young people as a popular game on a popular gaming console and being published and released by Nintendo, a prominent video game company in the industry then and now. Nintendo supported a growing community of gamers with gaming publications like Nintendo Power. Some of these issues encourage advanced art and music techniques in Mario Paint 
Improvements to Mario Paint's Music Mode
Since the release of Mario Paint, a few software programs have improved upon its established musical process while maintaining accessibility. The most significant improvements in these programs are saving songs, extending the length of songs, and playing more simultaneous sounds. Each program attempts to improve functionality while maintaining the accessibility that makes Mario Paint an enjoyable experience. (1) The pitch range is extended. The user may select pitches from A3 12 to C6 13 .
Mario Sequencer (2002)

Mario Sequencer is an early implementation of
(2) Accidentals are available, making accurate song transcription possible. Composers may compose in any key.
(3) Five simultaneous notes may sound at a time, up from three.
(4) The user may type in the desired beats per minute in a new text box or use the tempo slider bar.
(5) Any musical point with at least one note receives a volume bar located below the staff. The user may adjust the height of the bar. If there are two or more simultaneous sounds, they share the same volume bar.
(6) Volume can be used to create the musical effect of a decay or echo. This is achieved when a note at full volume is followed quickly by the same note at substantially less volume. The illusion of echo by this means is a prominent chiptune trait found in the music of NES and Famicom 14 games. 12 A3 is the second ledger line below the treble staff. 13 C6 is the second ledger line above the treble staff. 14 The Famicom is the Japanese counterpart to the NES.
Multiple songs may be stringed together by clicking on the Arranger tab to form songs of longer length.
(9) The most noticeable omission is the animation of Mario running and jumping above the staff. (1) A mute note is a note that cuts off the playback of a sound sample. Used primarily with sounds of long duration, the mute mode allows the user to designate where a sound should end.
Advanced Mario Sequencer (2009)
(2) A bookmark is a shortcut to a specific part of a song, viewable above the scrollbar located at the bottom of the interface.
(3) A speedmark is similar to a bookmark, but has a change of tempo associated with it. The speed of the song changes during playback at the time location of the speedmark. (Davis, 2008) . According to Davis, the arrangement, which plays for almost eight minutes, took close to fifteen hours to complete. Compositions and arrangements made in Mario Paint achieve Internet fame through the popularity of the original songs, if any, and the quality of the musical arrangements.
Wii Music (2008)
Wii Music is a game for the Nintendo Wii that, like Mario Paint, condenses the musical experience into an interactive and appealing game. Wii Music takes inspiration from Mario Paint; however, "the problem with
Mario Paint was that, while fun, it required the player to actually compose a song note by note, then simply played that back in a purely flat manner (no dynamics, etc.)" (England, 2008) . Wii Music sought to remove the music notation from the game, promoting musical development through listening rather than seeing. Like Mario Paint, Wii Music is a game that "doesn't present you with a defined objective but does give you a great degree of freedom to go around and allows you to define your own goal within that" (Totilo, 2008) . Mario Paint exhibits the same freedom of choice from which a user can create compelling music. This point makes it a successful and accessible music-composition environment.
Super Mario Maker (2015)
The music-editing features of Mario Paint would fit well within a game-design or level-editing program. 
Super Mario
In the Classroom
The study of Mario Paint and its successors shows an evolution of musical needs and limitations from a video-game perspective. This is the focus of "Mario Paint DeCal", a university course offered through the DeCal program at the University of California, Berkeley. Last offered in the spring of 2014, the course provides "a solid foundation on the techniques of using Mario Paint Composer and its variants, along with providing a quick overview of how the program and its users changed over its years of service (2007-present)" (Mario Paint DeCal, 2014) . As a student-driven course, it acknowledges that despite its lack of full audio features, Mario Paint and its successors are accessible and manageable in a classroom environment.
Conclusion
As an environment for musical composition, the music mode of Nintendo's Mario Paint is accessible to composers of all skill levels and experience. It is especially valuable to those composers who wish to work within the limitations of the Super NES sound chip. Upon mastering Mario Paint, there are modern offerings that maintain the feel with additional musical and sharing options. While modern DAWs and music notation software include numerous features and settings that present a steep learning curve, Mario Paint is very much approachable as a learning tool for music theory and composition for all ages.
